I evaluate a reform in India which sought to provide a second teacher to all one-teacher primary schools. The central government paid for 140,000 teachers, which is 8% of the pre-reform stock of primary-level teachers. I find that less than half of these teachers were sent to the intended place. Additionally, teachers per school did not increase and class size did not decrease. The only effect on school inputs appears to have been the redistribution of teachers from larger schools to smaller schools. This nevertheless generated increases in the primary school completion rate, especially for girls and the poor.
Introduction
An extensive literature demonstrates the central role of education in economic and social development. For example, increasing education raises earnings, reduces fertility and improves child health (World Bank (1997) , Shultz (1998) ). Recognizing these benefits, developing countries have increased their investment in education, particularly primary education. Despite these efforts, many school-aged children still do not attend school. The World Bank estimates that 125 million school-aged children in developing countries were out of school in 1995. In India alone, an astounding 30 million, or one-third of the population aged 6 to 10, were out of school. Even when school availability and cost cease to be obstacles, primary school completion is far from universal. School quality seems to be a pivotal factor. In developing countries, where dilapidated school buildings, lack of blackboards and books, large class size, and fewer teachers in a school than grades are not uncommon, school quality may well affect the decision to start and stay in school.
Educational policymakers have responded to the continuing high rate of non-enrollment in primary education by adopting policies to raise school quality. One of the largest and most far-reaching programs to address quality issues has been Operation Blackboard ("OB") in India.
Under OB, the central government of India sought to provide all primary schools a teachinglearning equipment packet. This included basic inputs such as blackboards, books, charts and teacher's manuals. Additionally, it sought to provide all primary schools with only one teacher a second teacher. Considering India had a half million primary schools at the program's outset, 29% of which were one-teacher schools, the resources that had to be mobilized were massive.
It is difficult to assess the overall impact of OB because various other policies began contemporaneously. However, the teacher component of OB included elements of exogenous variation that facilitate evaluation. In particular, intensity of exposure to the teacher component of OB varies by birth cohort (only children attending primary school after 1987 are exposed) and by state of residence (children in states with more one-teacher schools in the pre-program period are more exposed). In this paper I take advantage of these two sources of variation to estimate the effect of the teacher component of OB on school inputs and educational outcomes.
The empirical analysis uses data from a household survey (the National Sample Survey) and a census of school resources (the All-India Educational Survey). The key findings are as follows. First, there was substantial misallocation of OB teachers by state and local governments. Only one-quarter to one-half of the OB teachers were sent to the intended place, i.e., a one-teacher school. Second, the main impact of the program on school inputs was to shift the distribution of primary schools by the number of teachers-there were fewer primary schools with only one teacher, more primary schools with two or more teachers. Average class size did not decrease despite the fact that OB paid for 140,000 teachers. Third, the teacher component of OB raised primary school completion, especially for girls and the poor. Since the program did not change average class size, the interpretation of this result is that redistributing teachers from larger schools to smaller schools had a positive effect on primary school completion. This paper is the first rigorous evaluation of any component of OB.
1 Despite the largescale and locally controversial nature of OB, its effects have heretofore not been convincingly analyzed. A study of the teacher component of OB should be of general interest because India has one-sixth of the world's population and a disproportionate share of its illiterate and poor.
Moreover, India's experience should have relevance for educational policies in other countries.
Many developing countries share not only the goal of universal primary education, but also the difficult conditions under which it has to be achieved, such as tough budget constraints and tensions between national and local governments. This paper would be an addition to a growing literature on the impact of school inputs on educational and earnings outcomes in a developing country context. 2 The ordinary least squares coefficient for the school input in a regression of some outcome on the school input does not generally have a causal interpretation because the school input is a choice variable. The OLS coefficient conflates the true impact of the school input and the impact of omitted variables that are correlated with both the school input and the outcome. The variation in school inputs used in this paper arises from a sharp policy shift, and thus could be considered exogenous. Thus, even without the benefit of a randomized experiment, a causal interpretation can be obtained.
The paper is organized as follows. Section 2 provides a background on Operation Blackboard. Section 3 presents the identification strategy. Section 4 describes the data. Section 5 discusses the empirical results. Section 6 concludes.
Background

A. Operation Blackboard
Only 67% of males and 44% of females aged 15 to 24 had completed a primary education according to the 1991 Census of India. In India, the primary level of schooling generally covers grades one to five. 3 These grades are offered in primary sections. Primary sections are housed in either schools having fifth grade as the highest grade (these are called primary schools; 85% of all primary sections are primary schools) or in schools containing higher grades as well. No exam is required to complete a primary education, but there are standards for the curriculum.
2 See, for example, Behrman and Birdsall (1983), Hanushek (1996) , Kremer (1996) , Angrist and Lavy (1999) , Case and Deaton (1999) , Duflo (2001) , Kremer (2003) , Glewwe, Kremer, Moulin and Zitzewitz (2004) and Banerjee, Jacob, Kremer, Lanjouw and Lanjouw (2004) . 3 For a background on primary education in India, see World Bank (1997), Kaur (1985) , Tilak (1995) and Probe Team (1999) .
Early efforts to expand primary education-building more schools and subsidizing the costs of attending schooling for disadvantaged groups-had raised educational attainment, but universal primary education remained a distant goal. 4 Educational policymakers redirected their efforts to improving school quality. In 1987, the Government of India launched the country's first major program to address the problem of school quality. Called Operation Blackboard, the program aimed to provide at least a minimum amount of resources to all public primary schools. Under OB, the Government of India provided a second teacher to all one-teacher primary schools and a teaching-learning equipment packet to all primary schools.
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OB was a major policy innovation in several respects. The number of primary sections expanded 39% to 570,010 between 1965 and 1978 alone, such that 93% of the rural population lived within one kilometer of a primary section in 1978. Incentive schemes were introduced to attract girls, scheduled caste members and scheduled tribe members to school; in 1986, about half the schools offered free textbooks and free uniforms, and a quarter offered free midday meals. 5 There was in fact a third component to OB: all schools would have at least two classrooms. The central government provided the first two components (teachers and equipment) to existing schools on the condition that the state governments provide the third component to existing schools and all three components to new schools. In theory, this could have led to selective program take-up. In practice, all states chose to participate in OB, and the central government provided the teachers and equipment even when states failed to meet the condition.
Policy on Education heralded greater central government involvement in elementary education, not just through OB. Because of this, it is difficult to assess the overall impact of OB. However, the teacher component of OB included elements of exogenous variation that facilitate evaluation, and is the concern of the remainder the paper.
B. Teacher Component of Operation Blackboard
The teacher component of OB accounted for approximately 60% of cumulative OB expenditures through 1994. 6 The policy rule was straightforward: a primary school would be provided a second teacher if it were counted as a one-teacher school by the 1986 All-India Educational Survey ("AIES"). These teachers provided by OB are meant to be permanent additions to the stock of teachers. 7 The central government strictly adhered to the policy rule. In Table 1 , the number of one-teacher schools according to the 1986 AIES (the intended number of OB teacher posts) and the number of teacher posts sanctioned (the number of posts the central government agreed to finance) are nearly identical.
OB resources from the central government are not distributed directly to schools, but instead are mediated through the state and local governments. When a state appoints a teacher to an OB teacher post, the central government transfers the salary for that teacher to that state.
Almost all the teacher posts that the central government agreed to finance were filled by the state, as can be seen from the last column of 
Identification Strategy
I will estimate the effect of the teacher component of Operation Blackboard by using a difference-in-differences strategy. In particular, the proposed estimate of the average treatment effect is given by β in the following equation: 
with the "DT" superscript denoting detrended estimates. The specific measures of Trend jk that I use are: (1) region (groups of states to be defined below) by sector (rural/urban) dummies interacted with year of birth; (2) state dummies interacted with year of birth; and (3) state program intensity interacted with year of birth. Essentially, the older, untreated cohorts are being used to estimate an interaction effect that has nothing to do with OB. β DT is the effect that is in excess of the secular interaction effect, and can be deemed the effect of the teacher component of OB to the extent that past trends are continuing apace.
Data
The regression analysis uses data from two Indian governmental sources. The first source is the All-India Educational Survey. The AIES is a census of schools in India, and provides state level data on the number of one-teacher schools, number of total schools, number The second source is the National Sample Survey ("NSS" -in order to increase the number of observations as well as to observe younger and older cohort at the same ages. I use the NSS data to examine the effect of the teacher component on OB on primary school completion; an explicit goal of OB was to raise this. 8 I limit my sample to individuals who are aged 12 to 18 at the time of the survey; the first cutoff is to exclude children who might still be attending primary school, the latter cutoff is to exclude adults (for children, the state of residence (which I have data on) is more likely to be the same as the state they would have attended primary school (which I do not have data on)).
Results
A. The Allocation of OB Teachers
To what extent were the teachers appointed under OB actually sent to one-teacher schools? Although I do not have data identifying which teachers were appointed under Operation Blackboard or which schools received them, it is still possible to shed light on the question by examining the extent to which OB teacher appointments reduced the prevalence of one-teacher schools. If the state governments were allocating properly, then the number of oneteacher schools should decrease one-for-one with the number of OB teachers provided. Figure 1 suggests that there must have been a great deal of misallocation. In 1993, the only post-OB year, there were still 115,000 one-teacher schools, which is 20% of all primary schools. Although OB paid for 140,000 teachers, the number of one-teacher schools decreased by only 38,000. In other words, only one out of every four teachers appointed under OB was actually sent to a one-teacher school. This result may be overly pessimistic, since new schools with only one teacher could have been built since 1986. Generously assuming that all new primary schools opened between 1986 and 1993 are one-teacher schools, we still get the result of misallocation of OB teachers: states properly allocated one out of every two OB teachers.
B. Effect on School Inputs
The previous subsection found that between one-quarter and one-half of the OB teachers were sent to one-teacher schools. The remaining OB teachers were used in ways the central government had not intended. Given that the state and local governments exercised their discretion in the use of the OB teachers, it is an empirical question to what extent the program actually improved school quality.
In Table 3 The last column of Table 3 displays the estimated β for the various inputs. The pattern of the coefficients lends support to the interpretation of the estimated βs as being directly related to the teacher component of OB. None of the difference-in-differences estimates are statistically significant in Panels B and C. They are not significant for inputs provided by major contemporaneous programs targeting primary-school-aged children: the teaching-learning equipment component of OB, the state component of OB, various incentive programs aimed at disadvantaged groups and new primary section openings. Nor are they significant for upper primary (grades 6 to 8) and secondary schools (grades 9 to 10). Only primary schools received of new schools will understate the number of one-teacher schools in 1986 that remained one-teacher schools in 1993, and therefore represents an upper bound on OB adherence.
OB teachers, so it makes sense that there are no significant changes at the higher levels.
In contrast, the estimated β is significant for some of the inputs that the teacher component of OB could have plausibly affected. Panel A shows that there was a shift away from primary schools with only one teacher towards primary schools with two or more teachers. The percent of schools with one teacher decreased by 4.98 percentage points for each OB teacher provided per 1,000 children. 10 The percent with two teachers increased by 3.06 percentage points, with three teachers by 0.75 percentage points, etc.
In India, primary sections are housed either in schools containing only the primary grades (these are called primary schools) or in schools containing higher grades as well. Panel A shows that the number of teachers per primary section in primary schools increased-for each OB teacher provided per 1,000 children, it increased by 0.0869. However, the number of teachers per primary section excluding primary schools actually decreased by 0.6750 for each OB teacher provided per 1,000 children. Overall, teachers per primary section did not significantly change.
These results are consistent with educational administrators shifting around existing resources to come closer in compliance with the policy rule, i.e., reduction in the number of one-teacher schools. Corroborating with this conjecture is that the impact of the teacher component of OB on class size (as measured by the pupil-teacher ratio and the child-teacher ratio) is not statistically significant. If the OB teachers were net new additions to the stock of teachers that would have existed had the states continued hiring as if OB never occurred, then the number of teachers per primary section should have increased and class size should have decreased.
Instead, teachers per section and class size did not change differentially for higher-intensity states. Perhaps higher-program-intensity states slowed down their own hiring in response to the teacher component of OB. Or, perhaps they did not alter hiring plans, and would not have had sufficient resources to maintain teachers per section and class size in face of enrollment growth.
OB encouraged the appointment of female teachers such that each school might have one male and one female teacher. The central government did not require the appointment of female teachers, recognizing that it would be difficult to find enough qualified women willing to work in the rural, remote locations that one-teacher schools tend to be located. According to administrative data, 40% of the teachers appointed under OB were female. This is higher than the female share of primary section teachers in 1986 (30%), hence we might expect that OB raised the female share of primary section teachers. However, the difference-in-differences estimate for percent female is not significant. As suggested before, the OB teachers may not have been net new additions to the stock of teachers. The state might have merely designated existing female teachers as OB teachers.
Did teacher quality deteriorate as a result of the teacher component of OB? Hiring 140,000 teachers in a span of a few years, which is 8% of primary section teachers at the outset of OB, could have required hiring increasingly less qualified candidates. 11 I find that the proportion of primary section teachers who are trained is not affected. Since training is one dimension of teacher quality, this might allay some of the fears that teacher quality deteriorated in the post-OB period.
C. Effect on Primary School Completion
The previous subsection suggests that the teacher component of OB did not increase the number of teachers either as scaled by the number of primary sections or as scaled by number of 11 Officials at the Department of Education claim that teacher quality did not deteriorate. There was a large excess supply of teachers of a quality comparable to the existing teaching corps (which is not to say they were all wellqualified teachers) at the outset of OB, and this was drawn upon for the OB appointments. There is excess demand for all government jobs because they are white-collar jobs and provide stable pay for life. pupils/children. However, it dramatically altered the distribution of teachers. The net effect of the state and local government's discretion in OB policy implementation was that teachers were systematically redirected from larger primary sections (especially schools serving higher than fifth grade) to primary schools with only one or two teachers. Thus, depending on the specific school a child attended, the child may have been exposed to more teachers or fewer teachers.
However, unambiguously, more children are attending primary sections with two or more teachers. 12 What, then, are the implications for individual educational outcomes? I will consider this question in the context of a simple model in which an individual is deciding whether to attend school (alternatively, in which parents decide whether to send their child to school). The child will attend school if the expected benefits of attending exceed the expected costs of attending. Define the costs as the sum of out-of-pocket costs to send the child to school (e.g., tuition, books, uniform, and stationery) and the opportunity cost of the child's time. Benefits depend on a wide variety of things, including the consumption value of being in school and the current and future value of the human capital acquired in school.
The teacher component of OB did not affect expected costs, but potentially affected expected benefits. Teachers control the activity in school, affecting how enjoyable attending school is, and provide instruction, affecting what human capital is developed. If the educational production function were linear in the number of teachers (scaled by schools or students), then the teacher component of OB should have no net impact (since students attending teacherreceiving schools would have better outcomes, and students attending teacher-losing schools would have worse outcomes). However, it is plausible that there are nonlinearities, such that a redistribution of teachers would have a net impact. In India at the outset of OB, 29% of primary schools had only one teacher, and only 15% had at least as many teachers as grades. In this context, most teachers end up serving the multiple roles of principal, teacher, administrator and babysitter. Teacher absence, which is not infrequent, can close a school. When grades are combined, at any point in time, the teacher will be teaching material that is too advanced or too simple for some students, making on-schedule progress in school difficult. Additional teachers to schools with very few teachers may significantly increase school working days, increase time devoted to teaching-learning activities and decrease multi-grade teaching. On the other hand, additional teachers to schools with more teachers may generate less sizable gains. This means that the increase in expected benefits experienced by students in teacher-receiving schools in the post-OB period may exceed the decrease in expected benefits experienced by students in teacherlosing schools.
As a lower bound on the effect of the teacher component of OB, we can think of the program as redistributing teachers while holding constant the teachers per primary section and class size in each state. 13 I use the individual-level data from the National Sample Survey to analyze the effect of the teacher component of OB on primary school completion. I perform the analysis separately for boys and girls. It makes sense not to restrict the treatment effect and effects of the control variables to be the same for boys and girls, given the gender bias that has been documented in many parts of India (World Bank (1997 ), Probe Team (1999 ).
14 Table 4 shows the means of variables for the individuals by sex, cohort and state program intensity. For the purpose of this table, there are two cohort categories (a younger cohort that is 13 This is a lower bound because the OB teachers could have increased teachers per primary section and decreased class size. The correct counterfactual may be that these two measures would have worsened in the absence of OB (because the states cannot afford to hold them constant giving the rapid enrollment growth), not the counterfactual maintained here which is that they would have stayed the same. 14 It will be evident looking at the coefficients for the control variables in Tables 5 (girls) and 6 (boys) that a pooled regression constraining effects of the independent variables to be the same for boys and girls is a poor fit. More formally, I have tested for structural change between the unconstrained and constrained models.
potentially exposed to OB (born 1978-83) and an older one) and two program intensity categories (a state is categorized as high if its program intensity exceeded the national mean of 1.6 OB teachers per 1,000 children). Several observations can be made about the data. First, high-intensity states are similar to low-intensity states in terms of income (as measured by monthly per capita expenditure quartiles, with quartile cutoffs determined by the national distribution for the given year), primary school completion and the male-female difference in primary school completion at the outset of OB. Thus, the difference-in-differences strategy should not be confounded by either differential trends that may exist by income, education or gender inequality in education, or the effects of contemporaneous programs allocated on those bases. However, high-intensity states do have more scheduled tribe members (many one-teacher schools are in hilly, sparsely settled areas, which are where the scheduled tribe population tends to reside). Moreover, they are more likely to be located in the northeast, central, south and west regions of India, and less likely to be located in the north and east regions. 15 Different regions may have different underlying trends, and the estimation should account for this. difference-in-differences estimate.
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The remaining three columns estimate Equation 2, which allows for a differential trend in primary school completion between higher-and lower-intensity states. In column 3, region by sector-specific trends are used. Specifically, the 31 states are divided into 6 regions (as defined earlier in this subsection), and interactions between these region dummies and year of birth for each the rural sector and urban sector are added. Removing the trend in this way, the differencein-differences estimate is 1.20 percentage points. In column 4, state-specific trends are used. In particular, interactions between the state dummies and year of birth are added. The differencein-differences estimate is 0.93 percentage points. Finally, in column 5, the trend is allowed to vary by the state program intensity, i.e., the interaction between state program intensity and year of birth is added. The difference-in-differences estimate is 0.91 percentage points. All three detrended estimates are still significant at the 95% level of confidence.
The estimation results for boys are shown in Table 6 . In column 1, the difference-indifferences estimate is the same magnitude as for girls. The estimate decreases by twenty basis points after controlling for household education and income (column 2). In column 3, controlling for region by sector-specific trends, the difference-in-differences estimate decreases to one percentage point. The difference-in-differences estimate is even lower in magnitude and no longer significant when I control for state-specific trends (column 4) or a trend varying by state program intensity (column 5).
In Table 7 , I use the same specifications as in Tables 5 and 6 , but allow the treatment 16 Household education is measured as follows. What I refer to as "father's education" in the text is actually the educational attainment of the male adult household member currently aged 33-65 who has attained the most schooling and analogously for "mother's education". I do this because of limitations in the data. The NSS provides information on each household member's relation to the household head. It is difficult to construct complete family interrelationships unless a parent is the household head, or a parent is the only co-resident child of the household head. Due to difficulties with linking the child to his actual parents for the whole sample, I have used proxies for parental education based on maximum education by sex in the household.
effect to vary by the household per capita expenditure quartile of the individual. The teacher component of OB did not impact the richest quartile, but raised the primary school completion of everyone else. For girls, the effect is monotonically decreasing in household income. For example, examining the coefficients in column 4, the effect per teacher per 1,000 children is 0.69 percentage points for the upper middle quartile, 1.12 percentage points for the lower middle quartile and 2.23 percentage points for the poorest quartile. For boys, the effect is not monotonic, but the poorer half clearly benefits more. Even after detrending, the results for boys in the lower middle quartile remain significant. The primary school completion rate increased about one percentage point per teacher per 1,000 children for boys in the bottom two quartiles.
To summarize Tables 5 to 7 , I obtain positive difference-in-differences estimates for all children except those from the richest households. The point estimates are larger for girls than for boys. I interpret these estimates as related to the teacher component of OB. Technically, they may reflect the effect of an additional teacher (provided by the teacher component of OB) or the interaction effect between the extra teacher and the teaching aids (provided by the teachinglearning equipment component of OB); these two channels cannot be distinguished empirically because in the post-OB period, all primary schools were to have received the teaching aids. I would argue that it is unlikely that the teaching-learning equipment component of OB plays an important role in the results here. On the one hand, even after OB was reported to be fully implemented, many primary schools still lacked teaching aids that the teaching-learning equipment component of OB was supposed to have provided. 17 According to the AIES, only 27% of primary schools had a soccer ball in 1993, 29% had a dictionary and 48% had a library (the latter two statistics exclude Uttar Pradesh due to missing data). Also, the Probe Team (1999) visited thousands of village primary schools in five states in India in 1996 and found that only 56% had some functional teaching aids. On the other hand, even when schools did have functional teaching aids, the aids were often not used. It was not uncommon for the aids to be locked away by the teacher, who wanted to avoid blame for loss or damage. The Probe Team reports: "Only half of the teachers who had functional teaching aids reported using them during the seven days preceding the survey, and even that is likely to involve some over-reporting" (p.
43). As a result, the number of schools whose activities were changed by the teaching-learning equipment component of OB could be few.
How can the larger benefit for girls be interpreted in the context of the simple model of the school attendance decision? The program must have raised the expected benefits more for girls than for boys. One channel for this is that teachers pay more attention to boys (because teachers favor boys, or boys demand more immediate attention). This teacher behavior has been observed in both developed and developing countries (see, for example, Sadker and Sadker A second channel is that parents are more concerned about the physical safety of daughters than of sons. The Probe Team (1999) writes based on an extensive field study of primary schooling in rural India: "Girls are also the victims of parental anxiety. According to parents, daughters study only as far as school facilities within the village permit, because it is not safe to send a girl out of the village to study" (p. 34). Also: "Parents do not want their children to idle around. Nor do they want their daughters to go to schools where teachers are absent, and where they have to relieve themselves in the open for lack of toilets" (p. 49). When all teachers are absent, school is closed and there is no supervision for the children who show up. There is a greater chance school will be closed when there is only one teacher, so parents are less likely to allow their daughters to attend a one-teacher school.
A third channel is that parents prefer a female teacher for their daughters, or girls themselves prefer a female teacher. This could be due to religious reasons, or because female teachers serve as role models for girls. OB explicitly encouraged the appointment of female teachers such that each school might have one male and one female teacher. Although the difference-in-differences estimate for female share of primary section teachers was zero (Table   3) , it is possible that female teachers were redistributed in the same manner as all OB teachers.
That is, educational administrators could have shifted female teachers to smaller schools. A greater percent of primary sections would have at least one female teacher.
It is interesting to note that the larger effect of the teacher component of OB on girls is consistent with the results of a randomized evaluation of a program that provided a second teacher to non-formal education centers in Rajasthan, India. Banerjee et al. (2004) find the program significantly increased the attendance of girls but had no effect on the attendance of boys. 18 The increase in girls' attendance might be attributed to the higher number of teachers per center (on average, there were 1.16 teachers at a two-teacher center, compared to 0.61 at a oneteacher center), the higher probability that the center is open (two-teacher centers were open 76% of the time, compared to 61% for one-teacher centers), or the higher probability of having at least one female teacher in the center (63% of new teachers were female, compared to less than 20% of old teachers). They also provide evidence that the first female teacher to a school raises girls'
attendance, but a second female teacher does not. These results in Banerjee et al. lend support to 18 However, they do not find an effect on test scores, either for boys or girls. The test may measure a different kind of human capital than what is measured by the primary school completion outcome used here. The latter reflects attendance for a certain number of years and some accumulation of human capital pursuant to the primary curriculum. That there is much grade repetition suggests that there are some standards for grade promotion.
the three channels discussed above for why girls would gain more from the teacher component of OB.
Besides girls, the poor disproportionately benefited from the program. There are a couple of ways for the simple model to explain this. First, suppose within a state the rich and poor are geographically segmented and attend separate schools. One-teacher schools tend to be located in areas that are remote and less desirable to live in. Additionally, richer areas have the supplemental financial resources and the political connections to get the school inputs (including teachers) that they want. As such, OB teachers were probably more likely to be sent to schools serving the poor rather than schools serving the rich. Thus, the expected benefits of attending school increased more for the poor. Alternatively, suppose the rich and the poor lived side by side and were served by the same schools. Initially the expected benefit of attending school is lower than the expected cost unless school attendance is supplemented by private tutoring. Only those who can afford tutoring attend school. The teacher component of OB raises the expected benefit for everyone, bringing the expected benefit above the expected cost for some children. It is now worthwhile for these children to attend school even without a tutor. The program increases the attendance of the poor more since before the program the rich with tutors were already attending.
Conclusions
Operation Blackboard was an ambitious program to improve and expand primary education in India. In this paper, I evaluated the teacher component of OB, which accounted for the majority of central government OB expenditures. First, there was substantial misallocation of OB teachers by state and local governments. Only one quarter to one half OB teachers were sent to one-teacher primary schools. There is little ambiguity in the policy rule, and the central government might have met its policy objectives better had it monitored state implementation more closely, e.g., asking for the names of the OB appointees (and check whether they are existing teachers) and the specific schools they were sent (are they one-teacher schools?).
Second, the main impact of the program on school inputs was to shift the distribution of primary schools by the number of teachers-there were fewer primary schools with only one teacher, more primary schools with two or more teachers. The teacher component of OB was effectively an expensive way to redistribute teachers across schools within a state (it cost $300 million from 1987-94 in 1994 U.S. dollars). Despite being enacted ineffectively, the teacher component of OB increased primary school completion rate by up to four percentage points for girls and up to two percentage points for boys based on the average program intensity of 1.6 and detrended estimates. These effects are economically meaningful, as the mean primary school completion rate was only 46% for girls and 64% for boys for the pre-OB cohorts in the sample. The teacher component of OB did not raise primary school completion for children from the richest households, and raised it the most for children from the poorer half of the population.
These findings suggest that equalizing resources in public schools may be a way to raise educational attainment and close the gender and income gaps in educational attainment.
Presumably there are cheaper ways to redistribute than through an expensive program like OB.
In theory, attaining fewer one-teacher schools could involve just moving existing teachers around, and cost nothing. In practice, there could be costs. On the one hand, teachers may need to be compensated for moving to new, more remote locations. On the other hand, it may be politically infeasible to take teachers away from resource-rich schools. Possibly, OB managed to effect a redistribution because teacher-losing schools received other extra resources at the same time. A more feasible alternative might be to reserve most of the future hiring slots for smaller 22 schools (i.e., redistribute over a longer time horizon). Another might be to consolidate oneteacher schools to form larger schools. Since one-teacher schools tend to be in remote locations, to maintain universal access to primary education, a subsidized transportation scheme would have to be introduced.
It will be interesting to follow the cohorts affected by the teacher component of Operation Blackboard into adulthood. What are the longer-run effects, such as the effect on eventual employment, earnings, educational attainment and fertility behavior?
Notes: Pre-1965 data from Kaur (1985) , 1965 and after from various All-India Educational Surveys. The statistics are weighted by the number of primary schools to obtain population means.
States are classified as "high program intensity" if they received more than the mean number of OB teachers per 1000 children (1.6) , and "low program intensity" otherwise. State program intensity is shown in Sources: Pre-OB data from the 1986 All-India Educational Survey. OB implementation data from the Department of Education. The boldfaced column contains the state program intensity measure used in this paper. 
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